Self-phosphorylation of epidermal growth factor receptor is an intermolecular reaction.
The binding of epidermal growth factor (EGF) to epidermal growth factor receptor (EGF receptor) results in the dimerization and self-phosphorylation of the receptor. Both of these responses were followed as a function of time and the concentration of EGF receptor. Dimerization of EGF receptor was monitored by immunoblotting the protein after it had been cross-linked with glutaraldehyde. The capacity for self-phosphorylation was followed by measuring the relative level of incorporation of [32P]phosphate into EGF receptor on autoradiograms of the same immunoblots used for the assay of its dimerization. When these two properties were followed as a function of time, it was found that dimerization preceded the appearance of the capacity for self-phosphorylation. Both dimeric and monomeric forms of EGF receptor were self-phosphorylated in the presence of EGF, but the dimeric form was phosphorylated preferentially to the monomeric form. When the dimerization and the capacity for self-phosphorylation were followed as a function of the concentration of dimeric EGF receptor, it was observed that the self-phosphorylation of dimeric EGF receptor increased as the concentration of dimeric EGF receptor increased. An equation including terms representing both intramolecular and intermolecular rates of self-phosphorylation was fit to the plots of self-phosphorylation as a function of concentration of EGF receptor. These fits demonstrate that intramolecular self-phosphorylation within dimers of EGF receptor is insignificant and that self-phosphorylation is an intermolecular process between dimers of EGF receptor.